Small interfering (Si) RNA mediated baculovirus replication reduction without affecting target gene expression.
The baculovirus expression vector system (BEVS) is widely used to produce large quantities of recombinant protein with posttranslational modification. Recombinant baculoviruses (such as Autographa californica multiple nuclear polyhedrosis virus) are especially useful in producing recombinant proteins and virus-like particles (VLPs) as biodrugs or candidate vaccines for the prevention of serious infectious diseases. However, during the bioprocessing of recombinant proteins in insect cells, baculovirus replication and viral budding are coincident. In some cases, residual baculovirus contaminants remain in the recombinant protein products, even though various purification processes are applied such as ion-exchange chromatography, ultracentrifugation, or gel filtration. To reduce unexpected contamination caused by replication and budding-out of the baculovirus, we designed short interfering (si) RNAs targeting glycoprotein 64 (GP64) or single-stranded DNA-binding protein (DBP) to inhibit baculovirus replication during overexpression of recombinant foreign genes. GP64 is known to be critical both for the entry of virions into cells and for the assembly of the budded virion at the cell surface. DBP is also essential for virus assembly by regulation of the capsid protein P39 and the polyhedrin protein. This study showed that GP64 expression was suppressed by GP64 siRNAs in Western blot experiments, while the expression of recombinant proteins was unaffected. In addition, transfection of GP64 siRNAs and DBP siRNAs reduced the level of baculovirus replication, compared with the treatment with scrambled siRNAs. However, DBP siRNA also suppressed the expression of recombinant proteins. In conclusion, our GP64 siRNAs showed that an interfering RNA system, such as siRNAs and short hairpin (sh) RNAs, can be applicable to reduce baculovirus contaminants during the bioprocessing of recombinant proteins in insect cells. Further investigation should be carried out to establish transformed insect cell lines with stable expression of corresponding interfering RNAs.